Presence of granulosa cells during oocyte maturation improved in vitro development of IVM-IVF bovine oocytes that were collected by ultrasound-guided transvaginal aspiration.
The effects of granulosa cells in maturation media on male pronuclear formation and in vitro development of in vitro-matured and fertilized (IVM-IVF) bovine oocytes were examined. In Experiment 1, cumulus-oocyte complexes (COCs) were aspirated from follicles of slaughterhouse ovaries and classified into 4 morphological categories according to the surrounding cumulus cells: Grade 1 (> 4 layers), Grade 2 (3 to 4 layers), Grade 3 (1 to 2 layers) and Grade 4 (denuded). Oocytes were co-cultured with or without granulosa cells (1 x 10(6) cells/ml) for 21 to 22 h. At 18 and 192 h after insemination, the abilities of oocytes to form a male pronucleus and develop up to the blastocyst stage in vitro were determined, respectively. The presence of granulosa cells during maturation did not affect (P < 0.05) the ability of oocytes in Grades 1 and 2 to form a male pronucleus and to develop to the blastocyst stage in Grades 1 and 4. However, the incidence of male pronuclear formation in Grades 3 and 4 and in vitro development to the blastocyst stage in Grades 2 and 3 was higher (P < 0.05) when COCs were cultured in the presence of granulosa cells than when cultured in the absence of granulosa cells. In Experiment 2, COCs collected by ultrasound-guided aspiration were co-cultured with or without granulosa cells, fertilized and cultured as described above. The incidence of blastocysts at 192 h after insemination was higher (P < 0.05) when COCs were cultured for maturation in the presence of granulosa cells (24%) than in the absence of granulosa cells (12%). These results demonstrate that supplementation of maturation medium with granulosa cells improves the quality of oocytes with relatively few cumulus cell layers, as determined by male pronuclear formation and in vitro development. We also conclude that this supplementation effectively improves the developmental ability of bovine IVM-IVF oocytes that were collected by ultrasound-guided transvaginal aspiration.